We investigate the singular boundary value problem Au / u-' 0 in D, u 0 on OD, where 3' > 0. For 7 > 1, we find the estimate lu(x) bo62/(n+l)(x)l < where b0 depends on 7 only, 6(x) denotes the distance from x to OD and/3 is a suitable constant. For 3' > 0, we prove that the function u (+7)/2 is concave whenever D is convex.
INTRODUCTION
Let N > and let D C R N be a bounded smooth domain. In [1] [2] [3] 5] , the problem Au u p in D, u(x) --. +oe as x OD is investigated. It is proved that such a problem, for p > 1, has a unique positive solution u(x). Moreover, for p > 3 there exists a constant/3 > 0 such that .(x) 2/(1-P)(x) </36(x) in D, (1.1) where a0 is a constant depending on p only and (x) denotes the distance from x to OD [1, 3, 5] . In [6, 13] it is proved that the problem Au+uP--0 inD, u-0 on0D, (1.2) for p < 0 has a unique positive solution u(x) continuous up to the boundary OD. In the same papers it is also proved that, forp < 1, there exist positive constants A, A such that /62/(1-P) (x) <_ (X) <_ A62/(1-P) (x).
In Section 2 of the present paper we shall prove that, for p < -1 there exists/3 > 0 such that
82/(1-P)(x) < t6(P+I)/(P-1)(X) in D, (1.3) where b0 is a constant depending on p only. We emphasize that the constants a0 in (1.1) and b0 in (1.3) are independent ofthe geometry ofthe domain D and even ofthe dimension N. We also find a boundary estimate for the case p 1.
Now, consider problem (1.2) with 0 < p < 1. It is well known that this problem has a positive solution u(x). Such a solution is not concave even in the radial case. Indeed, if u u(r) then the corresponding equation It is known [9, 10] 
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For some r0 > re, we also have
Integration over (r, R) yields
Now consider the annulus D B(R, ). Let w w(r) be a solution to problem (2.1) in B(R, R). We have, for R < r < R,
Ifr is a point in (R, R) where wt(rl) O, from (2.5) we find, for R < r < r,
By (2.5) we also find /r tN-lw-'(t) dt < w'(r) r--
RN-1
Using the latter inequality together with de l'pital rule we find
Using de l'(3pital rule once more we get
Recall that w(r) 0 as r R and that, by (2.6), w'(r) -+ oe as r -R. If the integral of (w') Let 0 < r < R. If we take a point x (r, 0,..., 0) then, by using (2.4) and (2.7) it follows that
(1 )
Since e is arbitrary, the lemma follows. By the classical maximum principle, P attains its maximum value either when Vu 0 or on the boundary of D. Since D is convex, Hopf's boundary lemma prevents P from having its maximum value on OD (see [14] ). Hence, ul-7 M-7
where M, denotes the maximum value ofu(x) u,(x). The lemma follows as eO.
For discussing the concavity ofsolutions to Eq. (3.2), we use Korevaar function [9, 11] C(x,y) 2v((x + y)/2) v(x) v(y), x,y e D. We recall that the function v(x) u is concave in D [9, 10] . We prove that the exponent 1/2 is sharp. 
